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Title of the Invention 

NAVIGATION SYSTEM WITH EXTENDED DISPLAY FUNCTION 

Background of the Invention 
The subject of the invention is a navigation system for a motor 
vehicle containing a central processor connected to an input unit and to an 
output unit, to position determination means and to a storage element for 
map data, and means for associating an ascertained vehicle position with a 
5 data record, stored in the storage element, of the map data. 

Such a navigation system is known from EP 0 363 396 B1, for 
example. Navigation systems in motor vehicles perform a number of 
functions. A first function is the calculation of a route between a starting 
location and a destination, with it generally being possible to choose 
10 between the fastest and the shortest route. After route calculation has been 

carried out, the task of the navigation system is to guide the motor vehicle 
driver to the destination. To this end, it is necessary for constant position 
determination to be carried out for the motor vehicle and for the motor 
vehicle position ascertained in this way to be matched to the map data 
15 stored in the navigation system. In this context, the route planning 
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information is output via an output unit, with the information generally being 
output both visually and audibly. Such a known navigation system 
significantly assists a driver on journeys in an area with which he is not 
familiar. In particular, he is not obliged to be constantly looking at signs 
showing directions at the edge of the road. Nevertheless, the driver still 
needs to take note of a sometimes large number of other road signs 
showing regulations and restrictions. However, on the one hand, road signs 
at the edge of the road are easily overlooked, and, on the other hand, the 
driver may be unclear as to which particular restrictions are current on the 
section of road on which he is driving, especially when signs are frequently 
changing. This applies particularly to speed restrictions, for example. This 
problem may arise to a large extent particularly on inter-urban journeys 
with changing speed restrictions. 

WO 97/35196 discloses electronic road signs. The electronic road 
sign has a transmitter transmitting the meaning of the road sign to a 
passing motor vehicle. The motor vehicle contains a corresponding 
receiver which receives the data transmitted by the electronic road sign, 
processes it and displays it using a display unit. The driver can thus always 
find out about the traffic restrictions existing on the section of road on which 
he is currently driving. However, a disadvantage of this is the high costs of 
the system, since each road sign needs to be provided with appropriate 
electronic equipment. Furthermore, an additional receiver and a display 
unit are also required in the motor vehicle itself. 

The object of the invention is to modify a navigation system of the 
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type described in the introduction such that, besides the route planning 
information, other important information relating to the road can also be 
displayed and can thus assist the driver of the vehicle. 

The object is achieved in a navigation system of this generic type as 
5 a result of the feature that the storage element stores information about 

traffic restrictions which is part of a data record of the map data, and traffic 
restrictions relevant to the ascertained vehicle position can be displayed on 
the display unit. 

10 Brief Summary of Invention 

In the context of the invention, the complete blocking of roads to 
motor vehicle traffic or one-way street regulations are not regarded as 
traffic restrictions, since these do not constitute an actual restriction, rather 
these roads are not available to motor vehicle traffic at all or in particular 

1 5 directions of travel. 

The traffic restrictions are preferably speed restrictions, height, width 
or length restrictions, weight restrictions and/or traffic restrictions for 
particular types of vehicle. As a result of these traffic restrictions being 
displayed in the vehicle, the driver of the vehicle is able at any time to find 

20 out about the currently applicable traffic restrictions by looking at the output 

unit of the navigation system. 

By way of example, the speed restrictions can be restrictions to 
80 km/h or 60 km/h on country roads or to 30 km/h in zones with traffic 
calming within built-up areas. Specifically in the case of speed restrictions 
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to 30 km/h in zones with traffic calming within built-up areas, the speed 
restriction is generally indicated only when entering this zone. The traffic 
restriction is then lifted again by a road sign when leaving this zone. 
However, if a driver is driving in such a zone with traffic calming for a 
5 relatively long period of time, then he may easily no longer be clear as to 

which particular speed restriction is current. This is the case, for example, 
when he has left the vehicle in the meantime in order to do some shopping, 
for example. The situation is similar on inter-urban journeys where speed 
restrictions are frequently changing or apply over a relatively long section 

10 of road, but where there are appropriate road signs only at relatively long 

intervals. Here too, the situation may arise where the driver is not clear 
about the currently applicable maximum speed. 

The navigation system according to the invention, in which the 
currently permissible maximum speed is constantly displayed on the output 

15 unit, can be used by the driver at any instant to find out about the currently 

applicable speed restriction. This results in a significant increase in traffic 
safety. 

In addition to the display of the speed restrictions prescribed by road 
signs, in one specific embodiment, it is also possible for general speed 
20 restrictions for a particular type of road to be shown on the output unit. 

Thus, for example, when a vehicle is traveling along a country road outside 
built-up areas without specific speed restrictions, it is possible for the speed 
restriction of 100 km/h, which applies generally to this type of road in 
Germany, to be displayed on the output unit. The same applies for a 
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general speed restriction within built-up areas of, for example, 50 km/h in 
the Federal Republic of Germany. Particularly on the fringes of built-up 
areas, it is therefore possible to eliminate the uncertainty which sometimes 
arises as to whether one is still within the built-up area or whether one is 
5 already outside it. 

In addition to speed restrictions, the displayable traffic restrictions 
can, in particular, also be those for particular types of vehicle. This may 
relate, by way of example, to the display of an overtaking restriction for 
lorries, a speed restriction for lorries or a restriction on the transportation of 

10 dangerous goods. Since, however, the display of traffic restrictions for 

lorries, for example, is of no interest to a car driver, one particular 
embodiment provides that the type of vehicle can be selected in the 
navigation system and only the traffic restrictions relevant to the selected 
type of vehicle are displayed. The navigation system therefore reduces the 

1 5 information to the information required for the driver of a particular vehicle. 

In some cases, particular traffic restrictions are time dependent. 
These include, byway of example, a restriction on lorries driving at night on 
a particular road, a speed restriction to 30 km/h in the period from 7.00 am 
to 2.00 pm in the area in front of a school, a speed restriction or an 

20 overtaking restriction for lorries on motorways during periods of rush-hour 

traffic, for example from 6.00 am to 9.00 am and from 3.00 pm to 7.00 pm, 
or a speed restriction at night to reduce noise, in order to ensure that the 
driver is reliably informed in such cases too, one specific embodiment of 
the invention provides that, for time dependent traffic restrictions, the 
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information about the duration of time for which the traffic restriction is 
applicable is concurrently stored in the storage element. By comparing the 
time period for the speed restrictions with the current time of day, which is 
determined by means of a clock in the navigation system, it is possible to 
5 decide whether a traffic restriction is current at the time and needs to be 

displayed. Such a check and decision are usually performed by software in 
the navigation system's processor. 

As a result of the traffic restrictions changing for particular sections 
of road, some of the corresponding information stored in the navigation 

10 system's storage element will, after a time, no longer be current. The 

information therefore needs to be regularly renewed. In the first instance, 
this can be done by replacing the storage element or by re-recording 
current information onto the storage element. 

Particularly advantageously, the traffic restrictions stored on the 

15 storage element can be updated by downloading the data from a central 

computer. Mobile radio networks can advantageously be used for this. To 
this end, the navigation system can be connected to a mobile telephone 
and the information about the traffic restrictions can be updated via the 
mobile telephone. By way of example, by dialing a particular telephone 

20 number, the updated data record containing traffic restrictions can be 

transmitted by a central computer provided in a stationary transmission 
station in the mobile radio network. In this process, all the traffic restrictions 
for a particular region can be re-recorded, or else just those traffic 
restrictions which have changed, have been recently added or have been 



1039050.1 91400 1516C 00671384 



6 



removed. In this context, the navigation system and the mobile telephone 
can be connected by means of a cable, but also, in particular, wirelessly. 

One particular embodiment provides that the mobile telephone can 
be used to retrieve not only the information regarding the traffic restrictions 
5 but also the map data from a central computer in a stationary transmission 

station in the mobile radio network and to transmit it to the storage element. 
The advantage of this method is that the motor vehicle itself need contain 
only one storage element of comparatively low memory size and also, in 
particular, current map data is always available. 

10 However, the information stored in the storage element regarding 

traffic restrictions may be used not just for display on a display unit, but 
rather may also be taken into account in route calculation. By way of 
example, this means that urban areas with a speed restriction of 30 km/h 
can be avoided during route calculation. Above all, speed restrictions with a 

1 5 time limit may likewise be taken into account in this case, such as a 

restriction on lorries driving at night on a particular road. 



Brief Description of the Drawings 
The invention is explained in more detail below with the aid of an 
20 illustrative embodiment in the drawing, in which: 

Figure 1 shows the components of a navigation system; 
Figure 2 shows a visual output unit with some information which 
may be shown; and 

Figure 3 shows the connection of a navigation unit integrated in a 
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radio set to a mobile radio. 

Detailed Description of the Invention 
Figure 1 shows the essential components of a navigation system. 
5 The central component is the processor 1 , which also contains the storage 

elements (RAM/ROM) necessary for its operation. Connected to the 
processor 1 is an input unit 2. The input unit 2 can be used to make various 
adjustments to the navigation system and to select a destination and 
possibly also the starting location. In this context, the destination can be 

1 0 entered, by way of example, by entering the full name of the destination or 

else by selecting it from a list shown on a visual output unit (monitor) 3. The 
route planning information is also output on the monitor 3. Furthermore, the 
route planning information can also be output via an audio output unit 4. 
The advantage of outputting it via an audio output unit 4 is that the driver is 

15 distracted less from the current traffic situation. A storage element 5 

connected to the central processor 1 stores the map data in the form of 
data records. According to the invention, the storage element 5 additionally 
stores information about traffic restrictions and associates it with the data 
records. To determine the current vehicle position, the navigation system 

20 has a GPS receiver 6 designed to receive navigation signals from GPS 

satellites. However, since these GPS signals cannot always be received in 
urban areas, for example, the navigation system additionally has a 
direction sensor 7 and a distance sensor 8 for performing integrated 
navigation. The signals from the GPS receiver, from the distance sensor 
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and from the direction sensor are processed in the central processor. The 
vehicle position ascertained from these signals is matched to the road map 
data by means of map matching, which is known. Finally, the route 
planning information obtained in this way is output via the monitor 3. 
5 The monitor 3 is shown in more detail in Figure 2. It contains various 

areas for displaying different information. By way of example, a map with 
various roads 9, 10, 1 1 is shown on the monitor 3. The vehicle position, 
matched to the map data by means of map matching, is shown by a cursor 
12 within the map representation. In addition, the driver is shown the 

10 direction of travel on the monitor 3 by an arrow image. In the case of the 

arrow image shown in Figure 2, a right turn at the next junction is 
envisaged, for example. According to the invention, the speed restriction 
relevant to the section of road on which the vehicle is currently traveling is 
additionally shown on the monitor 3 in the form of a road sign 14. The 

15 driver is therefore able to find out about the applicable speed restriction at 

anytime. 

Figure 3 shows a specific embodiment of the navigation system, 
which in this case is integrated in a radio set 15. The radio set 15 has 
control elements 16, 17, the control elements 17 being able to be used to 
20 enter a destination for the navigation system, for example. The radio set 1 5 

additionally has a channel 18 having a reader, into which channel 18 a 
storage element containing the map data and the traffic restrictions 
associated with the map data can be pushed. By way of example, the 
storage element may be a CD-ROM storing the map data and the 
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information relating to traffic restrictions. The radio set also has a display 
19 which can be used to output the route planning information visually. In 
addition, the route planning information can be output audibly via the 
loudspeakers 20, 21 . 
5 A transmission/reception device (not shown) integrated in the radio 

set 15 connects the radio set 15 to a mobile radio telephone 22. The 
mobile radio telephone 22 likewise has a corresponding transmission/ 
reception device suitable for data transmission between the mobile 
telephone and the radio set. In this case, the connection may be, in 

10 particular, an infrared link or a radio link, for example to a 

transmission/reception device on the basis of the BLUETOOTH method. 
The mobile telephone 22 receives mobile radio signals from a stationary 
transmission/reception device in a mobile radio network via an antenna 23. 
The stationary transmission device in the mobile radio network stores 

15 updated information relating to traffic restrictions which is transmitted by 

means of the mobile radio signals to the mobile radio telephone 22 and 
from there to the navigation system integrated in the radio set 15 using a 
wireless link. The updated data is then stored on a storage element 
together with the association with a particular section of road (data record 

20 of the map data). These functions are controlled by the central processor in 

the navigation system. 

The data containing the traffic restrictions can be stored on the 
same storage element as the map data or on another storage element. By 
way of example, it is possible for a writable CD-ROM to be provided as the 
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storage element, which means that both the map data and the current data 
relating to traffic restrictions can be stored on a storage element with a high 
storage capacity. Since devices for writing to CD-ROMs are currently still 
comparatively large and expensive and are thus difficult to integrate in 
radio sets, the traffic restrictions can also be stored in a further read only 
memory in the navigation system (ROM or smart card with associated 
reader), but it is then necessary to ensure that the traffic restrictions are 
associated with the correct data records containing the map data. Such 
association is carried out purely by software, however. 

The invention has been described with the aid of an illustrative 
embodiment. Further refinements are familiar to the person skilled in the 
art. By way of example, it is possible to dispense with a storage element 
having a high storage density, such as a CD-ROM, and the map data can 
be stored, likewise using the mobile radio, in a read only memory having a 
relatively small memory size in the radio set. In addition, the journey route 
can be ascertained by a computer within the mobile radio network and can 
be transmitted to the navigation system via the mobile radio network. The 
same then also applies to the information about the traffic restrictions. In 
this context, a particularly small storage element will be sufficient in the 
navigation unit and, in particular, current data is always used. 
What is claimed is: 
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CLAIMS 



1 . A navigation system for a motor vehicle containing a central 
processor connected to an input unit and to an output unit, to position 
determination means and to a storage element for map data, and means 
for associating an ascertained vehicle position with a data record, stored in 

5 the storage element, of the map data, wherein the storage element (5) 

stores information about traffic restrictions which is part of a data record of 
the map data, and traffic restrictions relevant to the ascertained vehicle 
position can be displayed on the display unit (3; 19). 

2. The navigation system as claimed in claim 1 , wherein the traffic 
restrictions are speed restrictions. 

3. The navigation system as claimed in claim 1 , wherein the traffic 
restrictions are length, width, height or weight restrictions. 

4. The navigation system as claimed in one of the preceding 
claims, wherein the traffic restrictions are for particular types of vehicle. 

5. The navigation system as claimed in claim 1 , 2 or 3, wherein the 
type of vehicle can be selected in the navigation system and only the traffic 
restrictions relevant to the selected type of vehicle are displayed. 

6. The navigation system as claimed in claim 5, wherein the traffic 
restrictions are time dependent and the information about the duration of 
time for which the traffic restrictions are applicable is stored in the storage 
element (5). 
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7. The navigation system as claimed in claim 6, wherein the 
navigation system contains time measurement means and only the traffic 
restrictions which are applicable at the present time are displayed. 

8. The navigation system as claimed in claim 4, wherein the 
navigation system can be connected to a mobile telephone (22). 

9. The navigation system as claimed in claim 8, wherein the 
connection between the navigation system and the mobile telephone (22) 
is wireless. 

10. The navigation system as claimed in one of claims 8 or 9, 
wherein the information about traffic restrictions can be retrieved via the 
mobile telephone (22) from a stationary transmission station in a mobile 
radio network and can be updated. 

1 1 . The navigation system as claimed in one of claims 8 to 10, 
wherein the map data and the information regarding traffic restrictions can 
be retrieved via the mobile telephone (22) from a stationary transmission 
station in a mobile radio network and can be transmitted to the storage 
element. 

12. The navigation system as claimed in one of the preceding 
claims, wherein the information regarding traffic restrictions is taken into 
account when calculating a route. 

13. The navigation system as claimed in one of the preceding 
claims, wherein the position determination means contain a receiver for 
satellite data (6). 
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14. The navigation system as claimed in one of the preceding 
claims, wherein position determination is carried out by means of 
integrated navigation. 

15. The navigation system as claimed in one of the preceding 
claims, wherein the navigation system contains an audio output unit (4) and 
the traffic restrictions are output audibly. 
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ABSTRACT 



The invention relates to navigation systems for motor vehicles, in 
which route planning information is output via a monitor (3). Data records 
containing map data are stored in a storage element (5). According to the 
invention, the storage element (5) stores information regarding traffic 
restrictions which is part of a data record of the map data, and the traffic 
restrictions relevant to the ascertained vehicle position can additionally be 
displayed on the monitor (3). Furthermore, in one specific embodiment, 
time restrictions for traffic restrictions are likewise stored and only the traffic 
restrictions which are applicable at the present time are displayed. 
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Declaration and Power of Attorney for Patent Application 
Erklarung fur Patentanmeldungen mit Vollmacht 

German Language Declaration 


Als nachstehend benannter Erfinder erklare ich 
hiermit an Eides Statt: 

daB mein Wohnsitz, meine Postanschrift und 
meine Staatsangehorigkeit den im nachstehenden 
nach meinem Namen aufgefuhrten Angaben 
entsprechen, daB ich nach bestem Wissen der 
ursprungliche, erste und alleinige Erfinder (falls 
nachstehend nur ein Name angegeben ist) oder 
ein ursprunglicher, erster und Miterfinder (falls 
nachstehend mehrere Namen aufgefuhrt sind) des 
Gegenstandes bin, fur den dieser Antrag gestellt 
wird und fur den ein Patent fur die Erfindung mit 
folgendem Titel beantragt wird: 


As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship 
are as stated next to my name. 

I believe I am the original, first and sole inventor 
(if only one name is listed below) or an original, 
first and joint inventor (if plural names are listed 
below) of the subject matter which is claimed and 
for which a patent is sought on the invention 
entitled: 

NAVIGATION SYSTEM WITH EXTENDED 
DISPLAY FUNCTION 


(Title of the Invention) 

the specification of which is attached hereto 
unless the following box is checked: 

□ was filed on as United 
States Application Number or PCT 

International Application Number 

was amended on 

(if applicable). 

I hereby state that I have reviewed and understand 
the contents of the above identified specification, 
including the claims, as amended by any 
amendment referred to above. 

I acknowledge the duty to disclose information 
which is material to patentability as defined in 
Title 37, Code of Federal Regulations, §1.56. 




deren Beschreibung hier beigfugt ist, es sei denn 
(in diesem Falle Zutreffendes bitte ankreuzen), 
diese Erfindung. 

□ wurde angemeldt am _ _ unter 
der US-Anmeldenummer oder unter der 
Internationalen Anmeldenummer im 
Raahmen des Vertrages iiber die 
Zusammenarbeit auf dem Gebiet des 
Patentwesens (PCT) 

und am 

abgeandert (falls 

zutreffend). 

Ich bestatige hiermit, daB ich den Inhalt der oben 
angegebenen Patentanmeldung, einschlieBlich der 
Anspriiche, die eventuell durch einen oben 
erwahnten Zuysatzantrag abgeandert wurde, 
durchgesehen und verstanden habe. 

Ich erkenne meine Pflicht zur Offenbarung 
jeglicher Informationen an, die zur Prufung der 
Patentfahigkeit in Einklang mit Titel 37, Code of 
Federal Regulations, §1.56 von Belang sind. 
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GERMAN LANGUAGE DECLARATION 


Ich beanspruche hiermit auslandische Prioritatsvorteile 
gemaB Title 35, US-Code, §119(a)-(d), bzw. §365(b) 
aller unten aufgefuhrten Auslandsanmeldungen fur 
Patente oder Erfmderarkunden, oder §365(a) aller PCT 
internationalen Anmeldungen, welche wenigstens ein 
Land ausser den Vereinigten Staaten von Amerika 
benennen, und habe nachstehend durch ankreuzen 
samtliche Auslands-anmeldungen fur Patente bzw. 
Erfmderarkunden oder PCT internationale 
Anmeldungen angegeben, deren Anmeldetag dem der 
Anmeldung, fur welche Prioritat beansprucht wird, 
vorangeht. 

Prior Foreign Applications 

(Fruhere auslandische Anmeldungen) 


I hereby claim foreign priority under Title 35, United 
States Code, §119(a)-(d) or §365(b) of any foreign 
applications) for patent or inventor's certificate, or 
§3 65(a) of any PCT International application which 
designated at least one country other than the United 
States, listed below and have also identified below, by 
checking the box, any foreign application for patent or 
inventor's certificate, ot PCT International application 
having a filing date before that of the application on 
which priority is claimed. 

Prior foreign applications 




(Day/Month/Year Filed) 
(Tag/Monaf Jahrder Anmeldung) 


(Number) (Country) 
(Nummer) (Land) 


German Application No.: DE 199 44 938.4 
20/09/99 


13 

(Day/Month/Year Filed) 
(Tag/Monat/Jahr der Anmeldung) 

I hereby claim the benefit under Title 35, United States 
Code, §120 of any United States application^), or 
§365(c) of any PCT International application 
designating the United States, listed below and, insofar 
as the subject matter of each of the claims of this 
application is not disclosed in the prior United States 
or PCT International application in the manner 
provided by the first paragraph of Title 35, United 
States Code, § 1 12, 1 acknowledge the duty to disclose 
information which is material to patentability as 
defined in Title 37, Code of Federal Regulations, §1.56 
which became available between the filing date of the 
prior application and the national or PCT International 
filing date of this application. 


(Number) (Country) 
(Nummer) (Land) 

Ich beanspruche hiermit Prioritatsvorteile unter Title 
35, US-Code, §1 19(e) aller US-Hilfsanmeldungen wie 
unten aufgezahlt. 


(Application No .) (Filing Date) 
(Aktenzeichen) (Anmeldetag) 


(Application No.) (Filing Date) 
(Aktenzeichen) (Anmeldetag) 

Ich beanspruche hiermit die mir unter Title 35, US- 
Code, §120 zustehenden Vorteile aller unten 
aufgefuhrten US-Patentanmeldungen bzw. §3 65(c) 
aller PCT internationalen Anmeldungen, welche die 
Vereinigten Staaten von Amerika benennen, und 
erkenne, insofern der Gegenstand eines jeden fraheren 
Anspruchs dieser Patentanmeldung nicht in einer US- 

Anmeldung in einer gemaB dem ersten Absatz von 
Title 35, US-Code, §112 vorgeschriebenen Art und 
Weise offenbart wurde, meine Pflicht zur Offenbarung 
jeglicher Informationen an, die zur Priifung der 
Patentfahigkeit in Einklang mit Title 37, Code of 
Federal Regulations, §1.56 von Belang sind und die im 
Zeitraum zwischen dem Anmeldetag der friiheren 


(Status) (patented, pending, abandoned) 
(Status) (patentiert, schwebend, aufgegeben) 


(Status) (patented, pending, abandoned) 
(Status) (patentiert, schwebend, aufgegeben) 

I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true; and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
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Patentanmeldung und dem nationalen oder im Rahmen 
des Vertrags tiber die Zusammenarbeit auf dem Gebiet 
des Patentwesen (PCT) giiltigen mtemationalen 
Anmeldetags bekannt geworden sind. 



(Application No.) (Filing Date) 

(Aktenzeichen) (Anmeldetag) 



made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 



(Application No.) (Filing Date) 

(Aktenzeichen) (Anmeldetag) 

Ich erklare hiermit, daB alle in der vorliegenden 
Erklarung von mir gemachten Angaben nach bestem 
Wissen und Gewissen dere Wahrheit entsprechen, und 
ferner daJ3 ich diese eidesstattliche Erklarung in 
Kenntnis dessen ablege, daB wissentlich und 
vorsatzlich falsche Angaben oder dergleichen gemaB 
§ 1001, Title 1 8 des US-Code strafbar sind und mit 
Geldstrafe und/oder Gefangnis bestraft werden konnen 
und daB derartige wissentlich und vorsatzlich falsche 
Angaben die Rechtswirksamkeit der vorliegenden 
Patentanmeldung oder eines aufgrund deren erteilten 
Patentes gefahrden konnen. 



1039078.1 91400 1603C 00671384 



Page 3 of 4 



Attorney Docket No. 00671384 



VERTRETUNGSVOLMACHT: Als benannter 
Erfinder beauftrage ich hiermit den (die) nachstehend 
aufgefuhrten Patentanwalt (Patentanwallte) und/oder 
Vertreter mit der Verfolgung der vorliegenden 
Patentanmeldung sowie mit der Abwicklung aller 
damit verbundenen Angelegenheiten vor dem US- 
Patent-und Markenamt: (Name(n) und 
Registrationsnummer(n) auflisten) 
Robert J. Depke (Reg. No. 37,607), Victor S. de 
Gyarfas (Reg. No. 40,583), Alyssa A. Dudkowski 
(Reg. No. 40,596), Douglas M. Eveleigh (Reg. No. 
43,426), Susan D. Reinecke (Reg. No. 40,198), 
Robert S. Rigg (Reg. No. 36,991), Deborah Schavey 
Ruff (Reg. No. 33,770), Donald W. Rupert (Reg. No. 
29,974), Daniel H. Shulman (Reg. No. P45,106), 
Richard A. Speer (Reg. No. 17,930), Steven G. 
Steger (Reg. No. 40,185), Wayne L. Tang (Reg. No. 
36,028), David M. Thirnrnig (Reg. No. 36,034), 
Michael O. Warnecke (Reg. No. 24,345) and 
William J. Robinson (Reg. No. 29,430) 


POWER OF ATTORNEY: As a named inventor, I 
hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all 
business in the Patent and Trademark Office 
connected therewith: (list name and registration 
number) 

All registered members of the firm of Mayer, Brown 
& Piatt, P.O. Box 2828, Chicago, IL 60690, 
including: 

Robert J. Depke (Reg. No. 37,607), Victor S. de 
Gyarfas (Reg. No. 40,583), Alyssa A. Dudkowski 
(Reg. No. 40,596), Douglas M. Eveleigh (Reg. No. 
43,426), Susan D. Reinecke (Reg. No. 40,198), 
Robert S. Rigg (Reg. No. 36,991), Deborah Schavey 
Ruff (Reg. No. 33,770), Donald W. Rupert (Reg. No. 
29,974), Daniel H. Shulman (Reg. No. 45,106), 
Richard A. Speer (Reg. No. 17,930), Steven G. 
Steger (Reg. No. 40,185), Wayne L. Tang (Reg. No. 
36,028), David M. Thimmig (Reg. No. 36,034), 
Michael O. Warnecke (Reg. No. 24,345) and 
William J. Robinson (Reg. No. 29,430) 


Postanschrift: 


Send Correspondence to: 
Richard A. Speer 

P.O. Box 2828. Chicago. IL 60690-2828 


Telefonische Auskiinfte: (Name und Telefonnummer) 




Vor-und Zuname des inzigen oder ersten Erfinders 


Direct Telephone Calls tor (nurne and tsl@ph.one 
number) Richard A. Speer; 
312/701-8605 


Unterschrifit des Erfinders Datum 


Wohnsitz 


Dr. Uwe Schilling 


Staatsangehorigkeit 


Full name of sole or first inventor 


Postanschrift 




Inventor's signature Date 
Germany 


Vor-und Zuname des zweiten Miterfinders (falls 
zutreffend) 


Residence 
German 


Unterschrift des zweiten Erfinders Datum 


Citizenship 
FlutgrabenstraiJe 22 


Wohnsitz 


Post Office Address 


Staatsangehorigkeit 
Postanschrift 


35606 Solms, GERMANY 




Vor-und Zuname des zweiten Miterfinders (falls 
zutreffend) 


Unterschrift des zweiten Erfinders Datum 


Wohnsitz 


Staatsangehorigkeit 


Postanschrift 
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